BIOLOGICAL OPINION
FOR THE OPERATION AND MAINTENANCE
OF THE 9-FOOT NAVIGATION CHANNEL
ON THE UPPER MISSISSIPPI RIVER SYSTEM

SUMMARY OF FINDINGS

In this Biological Opinion, the U.S. Fish and Wildlife Service (Service) has determined that the
continued operation and maintenance of the 9-foot Navigation Project will jeopardize the
continued existence of the Higgins’ eye pearly mussel (Lampsilis higginsi) and the pallid
sturgeon (Sacphirhynchus albus). We have also provided reasonable and prudent alternatives
that will allow the continued operation and maintenance of the 9-foot Navigation Project while
offsetting adverse impacts to the species and avoiding jeopardy. If the reasonable and prudent
alternatives are not implemented, then the likelihood of survival and recovery of these species
will be appreciably reduced. The Corps of Engineers (Corps) is required to notify the Service of
its final decision on the implementation of the reasonable and prudent alternatives described
herein.

In addition, we have found that the project will not jeopardize the least tern (Sterna antillarum)
and winged mapleleaf mussel (Quadrula fragosa) but will result in incidental take. We have
provided an Incidental Take Statement with reasonable and prudent measures that will minimize
the impacts of this take on these species.

We also have determined that the proposed action will likely adversely affect the bald eagle
(Haliaeetus leucocephalus) and the Indiana bat (Myotis sodalis). However, while the project
may affect individuals, the impacts will be offset by management actions proposed by the Corps
or will be negligible, and will not rise to the level of incidental take (i.e., harm and harassment).
For the decurrent false aster (Boltonia decurrens) we found that while adverse effects will result,
the species will not be jeopardized. Because it is a plant, take is not prohibited.

The Service considered including the sturgeon chub (Macrhybopsis gelida) and sicklefin chub
(Machrybopsis meeki), which are candidate species, in this biological opinion. However,
because it appears that these species are more than a year away from a listing proposal, we chose
not to include them at this time. When they are proposed for listing, we recommend that you
request use of the conferencing process to consider project effects on these species.
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BACKGROUND

This programmatic (Tier I) consultation considers the systemic impacts of the operation and
maintenance of the 9-Foot Channel Navigation Project on the Upper Mississippi River System
(UMRYS) on listed species as projected 50 years into the future. This consultation does not
include individual, site specific projects or new construction. These will be handled under
separate (Tier II) consultations if it is believed that they may affect a listed species. This
consultation establishes a baseline on which any future expansion of the navigation system on the
UMRS can be assessed.

This consultation was conducted by an interagency Corps of Engineers (Corps) - U.S. Fish and
Wildlife Service (Service) Consultation Team composed of representatives of the three Corps
Districts (St. Paul, Minnesota, Rock Island, Illinois and St. Louis, Missouri) and the three Service
Field Offices involved (Twin Cities, Minnesota, Rock Island, Illinois and Marion, Illinois). The
Team members cooperated with each other in exchanging information preparing and reviewing
the Biological Assessment and this Opinion. Each team member took responsibility for one or
more species covered in the consultation. Ultimate responsibility for the content of the Biological
Assessment rests with the Corps of Engineers, however, and for this Opinion, with the U.S. Fish
and Wildlife Service.

The outline for the Biological Assessment was recommended by the Service to insure that all the
necessary topics would be addressed and that the need for additional information would be

minimized once the Assessment was completed. An impacts matrix was jointly developed by the
Team in an attempt to identify all the potential impacts for each species that would be addressed.

Oversight of the consultation process was provided by the Service’s Field Office Supervisors and
the Corps’ Mississippi Valley Division Office Staff. Conflict resolution was the primary
responsibility of the Service’s Regional Office and the Corps’ Division Office but, generally, all
parties to the consultation took part in these discussions. A set of guidelines or ground rules
were jointly developed by the two agencies to guide the process.

SPECIES COVERED IN THIS CONSULTATION

This consultation covers the following species: Indiana bat (Myotis sodalis), decurrent false aster
(Boltonia decurrens), bald eagle (Haliaeetus leucocephalus), Higgins’ eye pearlymussel
(Lampsilis higginsi), winged mapleleaf mussel (Quadrula fragosa), least tern (Sterna
antillarum), and pallid sturgeon (Scaphirynchus alba). During informal consultation, the
Interagency Corps/Service Consultation Team concluded that pink mucket pearly mussel (L.
abrupta) and fat pocketbook mussel (Potamilis capax) have been extirpated from the UMRS and
need not be addressed. By letter dated June 10, 1999, the Service concurred with the Corps’
findings in its Biological Assessment that the project may adversely affect the pallid sturgeon and
Higgins’ eye pearly mussel. However, the Service did not concur with the Corps that the project
would not adversely affect the Indiana bat, bald eagle, winged mapleleaf mussel and decurrent
false aster.



The Service considered including the sturgeon chub (Macrhybopsis gelida) and sicklefin chub
(Machrybopsis meeki), which are candidate species, in this biological opinion. However,
because it appears that these species are more that a year away from a listing proposal, we chose
not to include them in this opinion. When they are proposed for listing, we recommend that you
request use of the conferencing process to consider project effects on these species.

CONSULTATION HISTORY

February 23, 1993 - The Service’s Rock Island Field Office transmits a letter to the St. Louis
Corps District Engineer requesting that the District initiate Section 7 consultation on various
construction (operation and maintenance) activities on the Mississippi River.

November 22, 1993 - The Service’s Rock Island Field Office transmits a letter to the Rock
Island Corps District with a species list for Section 7 consultation for their expanded navigation
study. In that letter the Service urged the Corps to address operation and maintenance of the
navigation channel.

July 8, 1994 - St. Louis Corps District requests a list from the Service’s Rock Island Field Office
of threatened and endangered species that may occur within the area of the Upper Mississippi 9-
Foot Navigation Project.

November 25, 1994 - The Service’s Rock Island Field Office transmits a species list to the St.
Louis District for preparation of a Biological Assessment for the operation and maintenance of
the Upper Mississippi River 9-Foot Navigation Project.

May 15, 1995 - St. Louis Corps District transmits a Tier | (programmatic) biological assessment
(BA) for the operation and maintenance of the UMR Navigation Project within the St. Louis
District to the Service’s Rock Island Field Office.

June 16, 1995 - The Service’s Rock Island Field Office responds to St. Louis District’s BA
concurring with a tiered approach but noting that the Corps did not request formal consultation
on the Tier I assessment and recommended that the two agencies continue in informal
consultation until it is determined which species should be consulted on, what data are required,
and how any formal consultation should be accomplished.

August 7, 1995 - St. Louis Corps District responds to the Service’s June 16, 1995 letter
concurring that the two agencies should remain in informal consultation for the present time.

April 12, 1997 - The Service’s Deputy Assistant Secretary for Fish, Wildlife and Parks transmits
a letter to the Assistant Secretary of the Army requesting assistance in resolving the issue of the
Corps’ reluctance to address operation and maintenance of the navigation channel in its
navigation improvements study.

May 20, 1997 - The Service’s Rock Island Field Office transmits a letter to the Rock Island

Corps District Engineer again requesting that the Corps address impacts of the operation and
maintenance of the navigation channel on endangered and threatened species.
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October 1, 1997 - Rock Island District Corps District notifies the Service’s Rock Island Field
Office that it intends to prepare a BA for the operation and maintenance of the O&M Project, and
a separate BA for their Navigation Study.

December 21, 1997 - Conference call between the Service’s Rock Island Field Office and Rock
Island Corps District to discuss the approach of preparing a separate BA for operation and
maintenance and one for the Navigation Study.

March 27, 1998 - Rock Island Corps District transmits a draft biological assessment for the UMR
Expanded Navigation Study to the Service’s Rock Island Field Office.

April 1, 1998 - Service’s Regional Office transmits a letter to Mississippi Valley Division
Engineer expressing concern regarding Section 7 compliance for the O&M Project and the
Corps’ Navigation Study. The Service recommends that the Corps initiate a single consultation
with the Service on the systemic impacts of the O&M Project for all three UMR Corps Districts.
This programmatic consultation would then form the baseline on which to assess the impacts of
the Corps’ Navigation Study.

April 17, 1998 - Meeting between Service’s Regional Director and Mississippi Valley Division
Engineer to discuss a Plan of Action completing a systemic consultation on the O&M Project.
The Plan calls for establishing a Consultation Team consisting of Corps and Service
representatives. The Corps assigned the St. Louis District as their lead and the Service assigned
the Rock Island Field Office as their lead. Regional and Division Office Staff will serve as
advisors and facilitators.

May 15, 1998 - Service’s Rock Island Field Office transmits a letter to St. Louis Corps District
enclosing an outline for the consultation and a draft impacts matrix for the Corps to use in
preparation of its biological assessment.

May 20, 1998 - Meeting between Corps and Service Consultation Teams to discuss the
consultation process, impacts matrix, and the preparation of the Corps’ biological assessment.

June 9, 1998 - Service’s Rock Island Field Office transmits a letter to St. Louis Corps District
enumerating the listed species found in the O&M Project area.

June 14, 1998 - The Service’s Rock Island Field Office transmits a letter to the Corps indicating
that the Higgins’ eye pearly mussel occurs in an additional six counties.

August 4, 1998 - Meeting between Corps and Service Consultation Teams to discuss a revised
impacts matrix and other consultation issues.

September 28, 1998 - Corps and Service Consultation Team Leaders finalize a set of Ground
Rules for completing the consultation.

November 1998 - Corps Consultation Team members transmit draft sections of the biological
assessment to their Service counterparts for review and comment.
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January 26, 1999 - Service’s St. Paul and Rock Island Field Offices and St. Paul Corps District
meet with the Higgins’ eye pearlymussel and winged mapleleaf mussel Recovery Teams to
discuss O&M Project related impacts on these species.

January/February, 1999 - Service Consultation Team members provide comments to the Corps
Consultation Team members on individual sections of the draft Biological Assessment.

February 4, 1999 - Service and Corps Consultation Teams meet to discuss progress on the
biological assessment, areas of agreement and disagreement, and to establish a schedule for the
remainder of the consultation.

March 30, 1999 - The Service’s Marion Illinois Sub-office provides information to the St. Louis
Corps District regarding the collection of a young-of-the-year pallid sturgeon at approximate
Mississippi River Mile 49.5L.

May 3, 1999 - Corps’ Division Engineer transmits its biological assessment to the Service’s
Regional Director requesting the initiation of formal consultation on the O&M Project.

June 10, 1999 - Service’s Assistant Regional Director responds to Corps’ Division Engineer’s
biological assessment requesting additional information.

July 28, 1999 - Corps’ Division Engineer transmits a letter to the Service’ Regional Office
amending page 1 of its Biological Assessment to include language that the Corps “... is not
required ... to provide the attached BA ..., the BA is being voluntarily submitted to the ... Service
... for the purpose of fulfilling the Corps’ commitment to conservation of endangered species.”

August 2, 1999 - Corps’ Division Engineer responds to Service’s June 10 letter providing some
of the information requested and enumerating the reasons why the remainder will not be
provided.

August 31, 1999 - Service’s Regional Office transmits a letter to the Corps’ Division Engineer
acknowledging the receipt of additional information and that formal consultation has been
initiated as of August 6, 1999.

September 27, 1999 - Meeting between the Service’s Rock Island Field Office and St. Louis
Corps District at which the Service presented its anticipated finding of jeopardy for the pallid
sturgeon and a Reasonable and Prudent Alternative (RPA) to avoid jeopardy.

October 21, 1999 - Meeting between Service and Corps Consultation Teams, the Service’s
Regional Office and the Corps’ Mississippi Valley Division to discuss RPA’s and reasonable and
prudent measures (RPM’s) for all species, and the consequences of jeopardy findings for

L. higginsi and S. alba. It was agreed to extend the consultation period one month to December
3, 1999.

October 27, 1999 - Meeting among representatives of the Service’s Rock Island Field Office, St.
Louis Corps District, Corps’ Mississippi Valley Division, the Waterways Experiment Station,
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Southern Illinois University, and the Long Term Resource Monitoring Station (Cape Girardeau,
MO) to discuss and attempt to develop a mutually acceptable RPA for pallid sturgeon. No
agreement was reached on the RPA but the Service offered to provide a list of benchmarks
(performance measures) for the Corps to use in estimating costs of the RPA.

November 2, 1999 - Service’s Regional Office transmits a letter to Corps’ Mississippi Valley
Division acknowledging an extension of the consultation period to December 3, 1999.

November 8, 1999 - Service’s Marion, IL suboffice faxes draft benchmarks to the Corps’ St.
Louis District for review and comment.

November 18, 1999 - Meeting between Service Regions 3 and 6 to discuss the status of pallid
sturgeon, the validity of a jeopardy opinion in this consultation, and to refine the RPA and
RPM’s.

November 19, 1999 - Telephone conversation between George Rhodes, Corps’ Mississippi
Valley Division, and John Blankenship, Assistant Regional Director, FWS Region 3, Twin
Cities, MN to discuss an extension of the consultation for 90 days.

November 23, 1999 - Letter from Service’s Regional Office to the Corps’ Mississippi Valley
Division Engineer confirming a joint agreement to extend the consultation period for an
additional 90 days to March 2, 2000.

November 30, 1999 - Conference call between FWS staff Rock Island, IL, Twin Cities, MN, and
Marion, IL and Corps staff St. Louis, MO and Vicksburg, MS to discuss the 90 day extension of
the consultation period. The Corps requested it be modified to 60 days because of a concern for
the timely completion of a future consultation for the Navigation Expansion Study and the
Service agreed.

December 6, 1999 - Letter from Service’s Regional Office to Corps’ Mississippi Valley Division
Engineer confirming a revised extension of the consultation period for an additional 60 days to
February 2, 2000. In addition, the Service notifies the Corps that if a Biological Assessment for
the least tern is not received by January 3, 2000, the Service will proceed with the consultation
for this species using existing information.

December 9, 1999 - St. Louis Corps District faxes review comments on the Service’s draft
benchmarks for habitat restoration in the Middle Mississippi River to the Service.

December 15, 1999 - Meeting between Service’s Regional Office, Rock Island Field Office and
Marion Sub-office staff and Corps’ St. Louis District and Mississippi Valley Division Staff to
develop a workable RPA. Tentative agreement was reached on the elements of the RPA,
prioritization of RPA actions, and benchmarks for the 4 years following this consultation.

December 28, 1999 - Service receives Biological Assessment for the least tern from Corps’
Mississippi Valley Division.



January 11, 2000 - Service transmits preliminary draft sections of the Biological Opinion for the
pallid sturgeon and Higgins’ eye pearly mussel to the Corps for review and comment.

January 12, 2000 - Corps transmits comments on preliminary draft sections of the Biological
Opinion to the Service.

February 2, 2000 - The Mississippi Valley Corps Division transmits a letter to Service’s Regional
Office providing comments on draft sections of the Biological Opinion for the Higginsi’ pearly
mussel and pallid sturgeon.

February 4, 2000 - Consultation Period Ends

February 9, 2000 - Corps transmits a document entitled “Future Corps of Engineers and Fish and
Wildlife Service Actions to Improve the Status of the Pallid Sturgeon in the Middle Mississippi
River” to the Service as a supplement to its Biological Assessment.

On or about February 14, 2000 - The St. Louis Corps District forwarded a revised Reasonable
and Prudent Alternative for the pallid sturgeon to the Service.

February 17, 2000 - Meeting between the Service’s Regional, Rock Island and Marion, Illinois
offices and the Corps’ Division and St. Louis District offices to discuss the draft Reasonable and
Prudent Alternative for the pallid sturgeon.

February 18, 2000 - Draft Biological Opinion provided to the Corps for review and comment.

February 24, 2000 - The Service transmits a revised draft Reasonable and Prudent Alternative for
the pallid sturgeon to the Corps’ Mississippi Valley Division.

April 2, 2000 - Corps’ comments on Draft Biological Opinion received by the Service.

April 19, 2000 - Meeting between Service and Corps representatives to discuss the final findings
of the Biological Opinion, implementation of the RPMs and RPAs, and outreach.

May 15, 2000 - Final Biological Opinion delivered to the Corps.



BIOLOGICAL OPINION
1.0 Description of the Proposed Action
1.1 Action Area

The UMRS 9-Foot Navigation Project includes the commercially navigable portions of the
Mississippi, lllinois, Kaskaskia, Minnesota, St. Croix, and Black Rivers. As the impacts of the
proposed action affect pallid sturgeon populations in the lower Missouri and Mississippi rivers,
the action area also encompasses these river stretches (see section 8.3 below for further
discussion).

The U.S. Army Corps of Engineers is responsible for maintaining navigation by means of a series
of 37 locks and dams, channel training structures, and dredging on over 1,200 miles of navigable
waterway. Flood control is maintained to a large extent by a system of agricultural and urban
levees, some of which were designed and built by the Corps of Engineers. In addition, the Corps
operates and maintains 31 recreational areas and provides for stewardship of the natural
resources on project lands and waters. There are also outgrants to Federal, State, public and
private institutions and individuals for various purposes, including cottage leases, wildlife
management, and recreation.

The 9-Foot Channel Navigation Project encompasses three separate Corps of Engineers districts.
Its area is defined as the entire Illinois Waterway from the confluence with the Mississippi River
at Grafton, Illinois (River Mile 0.0), to T. J. O'Brien Lock in Chicago, Illinois (River Mile
327.0). The segment of the UMR starts at the confluence with the Ohio River (River Mile 0.0)
and extends to Upper St. Anthony Falls Lock in Minneapolis-St. Paul, Minnesota (River Mile
854.0). It also includes the navigable portions of the Kaskaskia, Minnesota, Black and St. Croix
Rivers.

The St. Louis District includes the UMR from its confluence with the Ohio, River Mile 0.0 to
River Mile 300. 1, near Saverton, Missouri, and the navigable portion of the Kaskaskia River. It
also includes the Illinois River from its confluence with the Mississippi at Grafton, Illinois, to
immediately below La Grange Lock and Dam at River Mile 79.8. The Rock Island District
includes the UMR (River Mile 300. 1) near Saverton, Missouri, through Guttenberg, lowa (River
Mile 615), and the Illinois River from the junction of the Calumet-Sag Channel and the Chicago
Sanitary Canal (River Mile 303.4) to the La Grange Lock and Dam (River Mile 79.8). The St.
Paul District includes the UMR from Guttenberg, lowa (River Mile 615), to Minneapolis-St.
Paul, Minnesota (River Mile 854.0), as well as the navigable portions of the Minnesota, Black,
and St. Croix Rivers.

1.1.1 Middle Mississippi River
The first modification to the river for navigation began in 1824 with clearing and snagging to
remove hazards for wooden hull vessels. In the 1830's, the first channel stabilization works

were built. In 1881, a comprehensive plan was authorized to maintain an 8-foot channel
through bankline revetments and permeable dikes. Congress authorized the existing 9-foot
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channel project in 1927 for the purpose of securing a 9-foot-deep by 300-foot-wide channel
between St. Louis, Missouri, and Cairo, Illinois.

1.1.2 Upper Mississippi River

Modifications to the UMR for navigation began in 1824 when the Government authorized
removal of snags, shoals, and sandbars; excavation of rock at several rapids; and closing off of
meandering sloughs and side channels to maintain flows in the main channel. The first
comprehensive modification of the river was authorized by the Rivers and Harbors Act of
June 18, 1878.

A 4% foot channel was maintained from the mouth of the Missouri River to St. Paul,
Minnesota, by constructing dams at the headwaters of the UMR to impound water for low-
flow supplementation, and by bank revetments, closing dams, and longitudinal dikes. In
1890, the 4% foot channel was extended to Minneapolis, Minnesota. A 6-foot channel was
authorized by the Rivers and Harbors Act of March 2, 1907. The additional depth was
obtained primarily by construction of rock and brush wingdams designed to constrict low-
water flows to a narrower channel.

Dam 19 at River Mile 364.2 (Keokuk, lowa) was constructed in 1913 and is the only dam not
federally-owned or operated. It is one of two sites generating hydropower on the system, the
other being at Lock and Dam 1 in the Twin Cities which is partially owned by the Ford Motor
Company. Congress authorized the 9-Foot Channel Navigation Project in the Rivers and
Harbors Act of July 3, 1930, to be achieved by a series of locks and dams and supplemented
by dredging. The project extended from the mouth of the Missouri River to Minneapolis,
Minnesota. The Rivers and Harbors Act of August 26, 1937, authorized a 4.6-mile extension
of the project to ascend St. Anthony Falls.

1.1.3 llinois River

Between 1871-1878, the State of Illinois built two locks and dams for navigation on the
Illinois River and the Federal Government built two locks and dams for the 7-foot navigation
project. The 1900 completion of the Chicago Sanitary and Ship Canal created a connection
between Lake Michigan and the Illinois River. This increased Illinois River flows and
diverted urban wastes into the Illinois River. By 1930, the State had completed 75% of the 9-
Foot Channel Navigation Project but was unable to raise funds for completion. The Rivers
and Harbors Act of July 3, 1930, authorized the Corps of Engineers to complete the project
and assigned responsibility to the Federal Government. The Rock Island District is
responsible for operating and maintaining eight locks and dams along 327 miles of the system,
and the St. Louis District is responsible for the lower 80-mile reach from La Grange Lock to
Grafton, Illinois, the Illinois Waterway portion of Alton Pool.

1.1.4 Kaskaskia River

The Kaskaskia River Navigation Project was authorized by the 1962 Rivers and Harbors Act
to provide a navigation channel 9 feet deep and 225 feet wide on the lower 50.5 miles of the
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Kaskaskia River. The project shortened the river between its mouth and Fayetteville, Illinois,
from 52 to 36 miles. Meanders were left as cutoffs, much of the channel was excavated, and
flow was partially regulated by a lock and dam near the river's mouth.

1.1.5 Minnesota River

A 4-foot navigation channel on the Minnesota River to Mile 25.6 near Shakopee, Minnesota,
was authorized by the Rivers and Harbors Act of July 13, 1892. Congress authorized a 9-foot
channel on the Minnesota River up to Mile 14.7 near Savage, Minnesota, in the Rivers and
Harbors Act of July 3, 1958. The Peavey Company maintains a 9-foot channel from Mile
14.7 to its grain terminal at Mile 21.8.

1.1.6 St. Croix River

The Rivers and Harbors Act of June 18, 1878, authorized a 3-foot navigation channel on the
St. Croix River from the mouth to Mile 51.8 at Taylors Falls, Minnesota. A 6-foot channel to
Mile 24.4 at Stillwater, Minnesota, was authorized by the Rivers and Harbors Act of January 2
1,1927. The present 9-foot channel to Stillwater was authorized by the Rivers and Harbors
Act of August 30, 1935, and was assured as a result of the completion of Lock and Dam 3 in
1938.

1.1.7 Black River

The Rivers and Harbors Act of August 26, 1937, authorized a 9-foot navigation channel on
the Black River at La Crosse, Wisconsin, to a point 1.4 miles above the mouth. Dredging a
channel approximately 300 feet wide, which is considered adequate for existing commerce,
was completed in 1941.

1.2 Proposed Action

The proposed action is the continuance, for the next 50 years, of the operation and maintenance
of the 9-Foot Navigation Channel Project on the UMRS which has been on-going for the past 60-
70 years.

1.2.1 Lock and Dam Operations

Water levels upstream of the dams are based upon depths needed for navigation and are
controlled by systematically raising or lowering the dam gates. Water elevations at all of the
dams are regulated based upon discharge. The goal is to maintain a target water level at a
control point within each pool. Control ranges are defined within each district. Water level
control is described completely in pool operation plans for each lock and dam. An analysis of
water level management on the Upper Mississippi River System was completed by the Long
Term Resource Monitoring Program and is available in Wlosinski and Hill (1995).

Maintenance at locks and dams is performed on a daily basis or at longer intervals for major
work. Personnel perform day-to-day maintenance of operating machinery and minor repair
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work on the facilities. During major maintenance and rehabilitation, lock gates and valves are
removed, sandblasted, and repaired, as are dam gates when necessary. Major rehabilitation at
Locks and Dams 2-22 and the Illinois Waterway was evaluated in a Programmatic
Environmental Impact Statement (USACE 1989b). The associated Biological Assessment is
hereby incorporated by reference.

1.2.2 Recreation

The three Corps districts operate and maintain 31 recreation areas along the river. Seventy-
three additional recreation areas are located on Corps lands but are leased to other
organizations that are responsible for operation and maintenance. Twenty-two major public
parks are located along the river. Boating access to the river is provided by approximately
360 boat access points and/or marinas and 11,500 marina slips along the Upper Mississippi
River, excluding the St. Croix and Minnesota Rivers. Carlson et al. (1995) estimated that
over 12 million daily visits occurred throughout the Upper Mississippi River System during
the study year. The study also determined that the top three activities in which those visitors
engaged were recreational boating, boat fishing, and sightseeing.

The guiding documents governing operation and management of Corps of Engineers'
administered recreational facilities and grounds is the Operational Management Plan (OMP)
Part 1. Currently, the St. Paul and Rock Island Districts have completed OMP’s that include a
detailed synopsis describing a 5-year plan of action on how facilities will be operated and
maintained. Annual updates of the OMP Part Il are reviewed for appropriateness and to
ensure that long-term management is provided in an environmentally sound manner. The St.
Louis District is currently developing a comprehensive master plan for the river projects and
concurrently developing OMP’s. The OMP’S will be similar in scope to those described
above and completed after Master Plan approval. The Kaskaskia OMP was recently approved
(USACE 1998). Complete description of operation and maintenance of recreation areas can
be found in the OMP (USACE 1992, USACE 1993). Additional information is found in Land
Use Allocation Plans and Master Plans (USACE 1969-1973, 1983, 1989a).

The St. Paul District manages one major recreation area and three boat ramps. Blackhawk
Park, about 25 miles south of La Crosse, Wisconsin, is the only full service staffed
campground/park that the district operates on the Mississippi River above Guttenberg, lowa.
The district has a few real state outgrants, but 460 private recreational facilities and a few
hundred others on municipal leases are managed in accordance with the Shoreline
Management Plan, which allows private structures and use while affirming public ownership
and management.

The Mississippi River recreational facilities that the Rock Island District directly manages
include six Class A campgrounds (modern facilities), one Class B campground (semi-modern
facilities), two Class C campgrounds (primitive facilities), six no-fee primitive campgrounds,
10 day-use areas with day-use fee boat ramps, 10 free day-use areas with boat ramps, 10 no-
fee day-use areas with picnic shelters, four lock and dam overlooks, and one Class B project
visitor center.

-12-



In calendar year 1997, there were approximately 55 million visitor hours of use on Rock
Island District Mississippi River Project lands and waters, with about 10% or 5.5 million
visitor hours occurring at Corps-administered recreational facilities. Visitor assistance and
resource management at these facilities are administered by the Mississippi River Project
Office staff located at Pleasant Valley, lowa; and by park ranger staff assigned to remote field
station offices located in Dubuque and Muscatine, lowa, and Thomson, Rock Island, and
Quincy, Hllinois. In addition to managing developed recreational facilities, these park rangers
are also responsible for managing dispersed recreational activities occurring on all 93,600
land and water acres of the Rock Island District, Mississippi River Project. Mississippi River
Natural Resource Management staff are empowered to enforce Part 327, Title 36 of the
Federal Code of Regulations in order to protect recreational and natural resource features
found within project lands and waters of the Mississippi River Project.

In the Rock Island District, approximately 565 private recreational and residential leases
encompass 465 acres of land. Public Law 99-662 allows-for these leases to continue
indefinitely until terminated by the lessee or the Secretary of the-Army. New leases are not
being issued, but existing sites are maintained. If leased areas are returned to the Corps,
natural resource management prescriptions are implemented, which include closure or
removal of the access road and conversion to natural habitat. The OMP contains additional
information on other types of leases.

The St. Louis District manages seven recreation areas, 18 access areas, and five marinas.
Eighteen cabin subdivisions (350 recreational cottage leases are still active on 244 acres) dot
the riverbanks. The States of Illinois and Missouri operate three recreation areas and 17
accesses on Corps-owned land. The city of Alton operates one marina on Corps land. Local
governments, as well as the states, operate an additional 23 access areas. Marinas, harbors,
and boating clubs on the Mississippi and Kaskaskia Rivers total 27 and 2, respectively,
providing some 3,198 boat slips. The Rivers Project Office operates a regional visitor center
at the Melvin Price Locks and Dam area and Class C visitor centers at Locks 27 and
Kaskaskia Lock and Dam.

The rivers of the St. Louis District are a major recreational resource for the people living in
the bi-state area. A portion of the Great River Road from Melvin Price Locks and Dam visitor
center to Hardin, Illinois, was recently designated a National Scenic Byway. Recreational
points of interest are the Mark Twain National Wildlife and Fish Refuge, Lewis and Clark
State Historical Park, the Corps' Riverlands Environmental Demonstration Area adjacent to
Melvin Price Locks and Dam, the multi-agency confluence greenway (Mississippi and
Missouri Rivers), and the regional bike trail system. According to a recent survey,
recreational use of the area is varied. Fishing from a boat is the most popular (23.4%),
followed closely by sightseeing (19.6%) and recreational boating (17.9%). Bank fishing
(14.6%) is the fourth most popular activity, followed by waterskiing (7.1%), hiking (6.4%),
and swimming (4.1%). Picnicking is participated in by 2.7%, only slightly above camping at
2.7%. All other activity totals approximately 1.6%.
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1.2.3 Natural Resource Management

The Corps of Engineers maintains primary administrative authority over all fee title lands and
waters acquired for construction and operation of the Mississippi River Project. The Corps
has the responsibility and authority to manage the natural resources on fee title lands, which
includes forest, fish and wildlife, water, aesthetic, and vegetative resources. Detailed
descriptions of the projects are included in the Rock Island District, Natural Resource
Management, Operational Management Plan Part | (USACE 1992) and the St. Paul District,
Mississippi River Operational Management Plan (USACE 1993). With the exception of the
Kaskaskia River OMP that was recently approved (USACE 1998), the St. Louis District OMP
will be completed after approval of the Comprehensive Rivers Project Master Plan.

Estimates from 1989 satellite data indicate that approximately 304,000 acres of the UMR
floodplain remains forested (Yin 1998). The St. Louis District has mapped a total of 800,000
acres of floodplain forest as of 1994 (USACE 2000). Much of this remaining bottomland
forest is managed for natural resource benefits in the St. Paul and Rock Island Corps Districts,
and efforts are under way to maintain forest age class and diversity. The St. Louis District
does not directly manage any of its forest lands; rather, it oversees the management of its fee
title lands managed by state and federal agencies such as the Fish and Wildlife Service.

The goals of the forest management in the Corps’ Rock Island District are as follows:

1. Complete and maintain a detailed comprehensive stand-mapping database to use in
future forest management decisions.

2. Promote size class diversity through continued silvicultural practices such as TSI’s,
tree plantings, and timber sales to maintain and improve forest quality for wildlife habitat
and provide a regulated and sustained yield of forest products.

3. Protect habitat for all endangered and threatened species found on project lands.

4. Maintain existing and future nesting sites for colonial nesting birds.

5. Manage habitat to provide nesting and feeding sites for local and migratory birds.

6. Maintain and enhance communication with coordinating agencies and the general
public.

Specific management practices are outlined in the OMP, and the Management Plan is updated
annually. At that time, review and coordination ensure that management is provided in an
environmentally sound manner.

In addition to lands managed by the Corps, other fee title lands are managed by the U.S. Fish
and Wildlife Service and several of the states under Cooperative Agreements. These lands
include portions of the Upper Mississippi National Wildlife and Fish Refuge, the Mark Twain
National Wildlife Refuge, the Minnesota Valley National Wildlife Refuge, the Illinois River
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National Wildlife and Fish Refuge, and a number of state conservation areas in Minnesota,
Wisconsin, lllinois, lowa, and Missouri. At the present time, all Service Refuges in the action
area are preparing Comprehensive Conservation Plans (CCPs) which will address forest land
management. While still in draft stage, these plans will likely include goals similar to the
following:

- reduce forest fragmentation by conserving and enhancing the size of bottomland forest
blocks;

- enhance forest structural diversity within blocks (age class, species, canopy, understory,
etc.);

- ensure adequate spatial distribution of bottomland forest along the river corridor for
neotropical migrants;

- promote natural biological diversity through the protection, restoration, and management.
1.2.4 Channel Maintenance

The navigation channel is maintained by periodic maintenance dredging and regulatory
structures (wing and closing dams and revetment). Description of channel maintenance in the
three districts varies slightly due to differing river conditions. A general description of
channel maintenance follows, along with a list of documents in which more specific
information can be found.

1.2.4.1 Dredging

Periodic dredging is required in order to maintain a 9-foot channel. In required locations,
dredging occurs with hydraulic cutterhead, mechanical, or dustpan dredge. In accordance
with the Federal Standard, dredged material placement sites are identified that represent the
least costly alternative with sound engineering practices and meet environmental standards
pursuant to the Clean Water Act. Placement of dredged material has occurred within the
thalweg, shoreline, bottomland forests, agricultural fields, and beneficial use sites and for
environmental restoration. Where recurrent dredge cuts occur, long-term site plans have
been and are being developed. Placement sites are chosen in conjunction with On-Site
Inspection Teams (OSITs), public coordination, and various other committees of river
managers and biologists.

Detailed description of the St. Paul District's process and program can be found in their
Channel Maintenance Management Plan (CMMP) (USACE 1996) and associated
Environmental Impact Statement dated March 20, 1997. A Biological Assessment was
prepared for the district and is included within the Environmental Impact Statement. That
Biological Assessment is hereby incorporated by reference.

Detailed description of the Rock Island District's program is found in the Long Term
Management Strategy for Dredged Material Placement, Main Report Mississippi River
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(USACE 1990) and Illinois River (USACE 1995) and associated Dredged Material
Management Plans.

Detailed description of channel maintenance dredging in the St. Louis District is found in
the Environmental Impact Statement on operation and maintenance of Pools 24, 25, and
26, Mississippi and Illinois Rivers (USACE 1975). Dredged material is generally placed
adjacent to the main channel where beneficial uses may occur, such as recreational beach
creation, least tem island habitat, and island creation. Approximately 150 sites have been
dredged in the past, with between 30 to 50 locations in the district dredged regularly for a
total of approximately 8 million cubic yards annually.

1.2.4.2 River Regulatory Structures

The Corps of Engineers began building regulatory structures in 1878 with the authorization
of the 4.5 foot channel. Since that time, many wingdams, closing dams, and bank-line
revetment have been constructed and maintained to assist in channel maintenance.
Regulatory structures help to reduce channel maintenance dredging, reduce costs and
environmental effects of channel maintenance, restore or maintain natural river processes,
and restore and enhance habitat quality. Use of structures is mainly limited to the
Mississippi River with few used on the Illinois River.

Regulatory structures are described in more detail within various documents, including the
9-Foot Channel Environmental Impact Statements for each district, the CMMP (USACE
1996), and various other project-specific documents. In addition to meeting the goal of
reducing channel maintenance, the planning and design of regulatory structures includes
consideration of environmental impacts and compliance with various regulations. The
process varies within each district, but involves coordination with other agencies. In St.
Paul District, the process includes project review by the River Resources Forum. The
Rock Island District has the Committee to Assess Regulatory Structures (CARS), which
consists of representatives from the engineering, operations, and environmental officer and
the U.S. Fish and Wildlife Service. In addition, a document produced by the St. Louis
District describes their environmental river engineering project in which biologists and
engineers cooperate to improve navigation and habitat diversity through the use of river
structures (USACE, no date).

1.2.4.3 Clearing and Snagging

While clearing and snagging was once widespread prior to the completion of the current
project, it now takes place only on the St. Croix and Minnesota Rivers. Snags on the river
are recognized as providing valuable aquatic habitat and are only removed when safety is a
concern. Removal of trees snagged in the navigation channel of the Minnesota River is an
infrequent requirement. They are only removed when they become a navigation concern.
On the St. Croix River, snag removal is limited to requests from the National Park Service
and takes place only during safety concerns and channel blockage (USACE 1996).

1.3 Conservation Measures
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Conservation Measures to minimize harm to listed species which are proposed by the action
agency are considered part of the proposed action and their implementation is required under the
terms of the consultation. The Corps included the following Conservation Measures in its April
1999 Biological Assessment:

1.3.1 Indiana bat

- Any activities that are determined to impact potential Indiana bat habitat will prohibit tree
removal/clearing during the period of April 1 to September 30, unless mist net surveys
indicate that no bats are present and there is no known roosting at the site. If a site is
within a 5-mile radius of hibernacula, the period is April 1 to November 15.

- Forest management efforts within the range of the Indiana bat will be carried out to
establish and maintain forest species and size class diversity in order to ensure a long-term
supply of potential Indiana bat roosting trees.

- Current Corps of Engineers operations and maintenance programs will be evaluated to
determine if additional opportunities exist to promote hardwood regeneration and species
diversity in floodplain forests.

1.3.2 Decurrent false aster

- Each project that requires bankline or upland dredged material placement, or bankline
habitat modification along the Illinois River or the UMR (within the known range of the
species) will be addressed in a separate site-specific Tier Il Biological Assessment to the
U.S. Fish and Wildlife Service. An inspection of bankline habitat or upland placement
sites will be conducted by Rock Island District personnel, St. Louis District personnel, or
an expert contractor prior to habitat modification. If plants are encountered, Section 7
coordination will be completed prior to any habitat disturbance.

All Section 10/404 actions for fleeting, port development or recreation-related facilities
will be reviewed for potential impacts to federally proposed species and threatened or
endangered species. Appropriate Section 7 review will include consideration of habitat
potential at the project site by Corps regulatory staff and coordination with the U.S. Fish
and Wildlife Service when necessary. Applicants for projects that require bankline or
floodplain habitat modifications along the Illinois River or UMR within the existing range
of the species may be required to conduct a survey for B. decurrens. If plants are
encountered, Section 7 consultation will be completed prior to any habitat disturbance.

1.3.3 Pallid Sturgeon
- The St. Louis District will continue to conduct maintenance dredging outside the
presumed “window” of pallid sturgeon reproduction of April 12 - June 30. In cases

where emergency dredging is required, the U.S. Fish and Wildlife Service will be
contacted.
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- The St. Louis District’s Avoid and Minimize Team will be asked to prioritize physical-
biological monitoring of point-bar habitat of bendway weirs in the Middle Mississippi
River in FY 2000.
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2.0 Indiana bat
2.1 Status of the Species

This section presents the biological or ecological information relevant to formulating the
biological opinion. Appropriate information on the species’ life history, its habitat and
distribution, and other data on factors necessary to its survival, is included to provide background
for analysis in later sections. This analysis documents the effects of all past human and natural
activities or events that have led to the current range-wide status of the species. This information
is presented in listing documents, the draft revised recovery plan (USFWS 1999), and the
Biological Assessment (USACE 1999).

2.1.1 General

The Indiana bat (Myotis sodalis) was listed as an endangered species on March 11, 1967
(Federal Register 32[48]:4001), under the Endangered Species Preservation Act of October
15, 1966 (80 Stat. 926; 16 U. S. C. 668aa[c]). Eleven caves and two mines in six states were
listed as critical habitat on September 24, 1976 (41 FR 41914), but none are within the action
area.

The Indiana bat is a migratory species found throughout much of the eastern half of the United
States. During winter, Indiana bats are restricted to suitable hibernacula, mostly caves, but
also a few abandoned mines, and even a tunnel and a hydroelectric dam, that are primarily
located in karst areas of the east-central U. S. More than 85 percent of the range wide
population occupies nine Priority One hibernacula (hibernation sites with a recorded
population >30,000 bats since 1960 - although two of these currently have extremely low
numbers of bats) Indiana, Kentucky, and Missouri each contain three Priority One
hibernacula. Priority Two hybernacula (recorded population >500 but <30,000 bats since
1960) are known from the above mentioned states, in addition to Arkansas, Illinois, New
York, Ohio, Tennessee, Virginia, and West Virginia. Priority Three hibernacula with
recorded populations <500 bats or records of single hibernating individuals have been
reported in 17 states, including all of the above mentioned states. Hibernacula with recorded
populations of <500 bats (Priority Three hibernacula) or records of single hibernating
individuals have been reported in the above mentioned states plus Alabama, Connecticut,
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Florida, and Georgia.

Although the number of band returns for the Indiana bat are limited, certain migration patterns
may be inferred from what little information that does exist. Based on sparse band recovery
records, all of which are from the Midwest, it appears that females and some males generally
migrate north in the spring upon emergence from hibernation (Hall 1962; Myers 1964; Hassell
and Harvey 1965; Barbour and Davis 1969; Kurta 1980; LaVal and LaVal, 1980; Bowles
1982), although there also is evidence that movements may occur in other directions.
However, summer habitats in the eastern and southern United States have not been well
investigated; it is possible that both sexes of Indiana bats occur throughout these regions.
Very little is known about Indiana bat summer habitat use in the southern and eastern United
States, or how many Indiana bats may migrate to form maternity colonies there. Most
summer captures of reproductively active Indiana bats (pregnant or lactating females or
juveniles) have been made between April 15 and August 15 in areas generally north of the
major cave areas.

Most of the maternity records of the Indiana bat originated in the Midwest (southern lowa,
northern Missouri, northern Illinois, northern Indiana, southern Michigan, and western Ohio).
The first maternity colony was found and several studies of Indiana bat maternity habitat were
conducted in the midwest region. Although the woodland in this glaciated region is mostly
fragmented, it has a relatively high density of maternity colonies. Today, small bottomland
and upland forested tracts with predominantly oak-hickory forest types and riparian
bottomland forests of elm-ash-cottonwood associations exist in an otherwise agriculturally
dominated (non-forested) landscape (USFWS 1999). Unglaciated portions of the Midwest
(southern Missouri, southern Illinois, southern Indiana), Kentucky, and most of the eastern
and southern portions of the species' range appear to have fewer maternity colonies per unit
area of forest. However, such conclusions may be premature, given the lack of search effort
in these areas.

Trees in excess of 16 inch diameter at breast height (dbh) with exfoliating bark are considered
optimal for maternity colony roost sites, but trees in excess of 9 inch dbh appear to provide
suitable maternity roosting habitat (Romme et al. 1995). Cavities and crevices in trees may
also be used for roosting. In Illinois, Gardner et al. (1991) found that forested stream
corridors, and impounded bodies of water, were preferred foraging habitats for pregnant and
lactating Indiana bats.

Females typically utilize larger foraging ranges than males (Garner and Gardner 1992). Bats
forage at a height of approximately 2-30 meters under riparian and floodplain trees
(Humphrey et al. 1977). They forage between dusk and dawn and feed exclusively on flying
insects, primarily moths, beetles, and aquatic insects. Female Indiana bats exhibit strong site
fidelity to summer roosting and foraging areas, that is, they return to the same summer range
annually to bear their young.

Male Indiana bats may be found throughout the entire range of the species. Males appear to

roost singly or in small groups, except during brief summer visits to hibernacula. Males have
been observed roosting in trees as small as 3 inch dbh.
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After the summer maternity period, Indiana bats migrate back to traditional winter
hibernacula. Some male bats may begin to arrive at hibernacula as early as July. Females
typically arrive later and by September the number of males and females are almost equal.
Autumn “swarming” occurs prior to hibernation. During swarming, bats fly in and out of cave
entrances from dusk to dawn, while relatively roost in the caves during the day. By late
September many females have entered hibernation, but males may continue swarming well
into October in what is believed to be an attempt to breed with late arriving females.

Indiana bats will forage over a variety of habitat types but prefer to forage in and around the
tree canopy of both upland and bottomland forest or along the corridors of small streams.
Females in Illinois were found to forage most frequently in areas with canopy cover of greater
than 80% (Garner and Gardner 1992). The species feeds on flying insects, both aquatic and
terrestrial. Lee (1993) found that reproductively active females consume more aquatic insects
than do males (USFWS 1996). 3D/E (1995) summarizes dietary information on the species
where they reviewed the known literature. They found that the predominant prey include
terrestrial orders such as moths (Lepidoptera) and beetles (Coleoptera). Aquatic insects such
as flies (Diptera), caddisflies (Trichoptera), and stoneflies (Plecoptera) are also consumed. As
would be expected, in conditions where riparian woodlands are present, more aquatic insects
are consumed. Females also have been found to consume higher percentages of aquatic
insects. The study area contains a variety of habitats where the species could forage. These
include floodplain forests, backwaters, sloughs, and over open water. It is likely that foraging
Indiana bats within the project vicinity will forage upon both aquatic and terrestrial insects
near the canopy of floodplain forests.

2.1.2 Current Status and Population Trends in Hibernacula

Based on censuses taken at hibernacula, the total, known Indiana bat population in 1997 was
estimated at 353,000 bats (Table 2-1). Indiana bat populations first were first surveyed in the
late 1950s (Hall 1962). In the decades since then, additional colonies of hibernating Indiana
bats were discovered and our knowledge of the distribution and status of the species has
expanded. Many hibernacula populations have decreased in number since monitoring began,
especially in Kentucky and Missouri.
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Table 2-1 Summary of hibernating Indiana bat populations by State, based upon
estimates nearest to year indicated * 2 (from USFWS 1999).
State Historic Level When Regular Most Recent Survey
(1960 or Earliest #) Surveys Began (1995-1997)
(~1980)
Alabama 300 300 300
Arkansas 14,930 14,830 2,700
Illinois 4,140 3,990 4,530
Indiana 177,885 124,080 182,510
Kentucky 241,335 96,235 61,370
Missouri 323,120 302,915 47,135
New York 7,805 7,805 14,990
Ohio — 9,300
Pennsylvania 65 65 270
Tennessee 19,305 19,305 16,580
Virginia 5,260 5,620 1,840
West Virginia 4,700 4,675 11,660
Total 808,505 589,120 353,185
! Due to inconsistent records, population estimates for a particular period were extrapolated from the
nearest survey prior to or subsequent to the year displayed in the table; therefore, all caves are
represented in each period.
2 States with records of fewer than 100 hibernating Indiana bats are not listed.

2.1.3 Reasons For Decline

Not all of the causes of Indiana bat population declines have been determined; the decline of
the species at its current rate is unknown. Although several known human-related factors
have caused declines in the past, they may not solely be responsible for recent declines.

2.1.3.1 Documented causes.

Disturbance and vandalism. A serious cause of Indiana bat decline has been human
disturbance of hibernating bats during the decades of the 1960s through the 1980s. Bats
enter hibernation with only enough fat reserves to last until spring. When a bat is aroused,
as much as 68 days of fat supply is used in a single disturbance (Thomas et al. 1990).
Humans use (e.g., including recreational cavers and researchers) near hibernating Indiana
bats can cause arousal (Humphrey 1978; Thomas 1995; Johnson et al. 1998). If this
happens too often, the bats' fat reserves may be exhausted before the species is able to
forage in the spring.

Active programs by State and Federal agencies have led to the acquisition and protection of
a number of Indiana bat hibernacula. Of 127 caves/mines with populations >100 bats, 54
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(43%) are in public ownership or control, and most of the 46 (36%) that are gated or fenced
are on public land. Although such conservation efforts have been successful in protecting
Indiana bats from human disturbance, they have not been sufficient to reverse the
downward trend in many populations.

Improper cave gates and structures. Some hibernacula have been rendered unavailable to
Indiana bats by the erection of solid gates in the entrances (Humphrey 1978). Since the
1950's, the exclusion of Indiana bats from caves and changes in air flow are the major
cause of loss in Kentucky (an estimated 200,000 bats at three caves) (USFWS 1999).
Other cave gates have so modified the climate of hibernacula that Indiana bats were unable
to survive the winter because changes in air flow elevated temperatures which caused an
increase in metabolic rate and a premature exhaustion of fat reserves (Richter et al. 1993;
Merlin Tuttle, Bat Conservation International, in litt. 1998).

Natural hazards. Indiana bats are subject to a number of natural hazards. River flooding in
Bat Cave, Mammoth Cave National Park, drowned large numbers of Indiana bats (Hall,
1962). Other cases of hibernacula being flooded have been recorded by Hall (1962),
DeBlase et al. (1965), and USFWS (1999). A case of internal cave flooding occurred
when tree slash and debris (produced by forest clearing to convert the land to pasture) were
bulldozed into a sinkhole, blocking the cave's rain water outlet and drowning an estimated
150 Indiana bats (USFWS 1999).

Another hazard exists because Indiana bats hibernate in cool portions of caves that tend to
be near entrances, or where cold air is trapped. Some bats may freeze to death during
severe winters (Humphrey, 1978; Richter et al. 1993).

Indiana bats are vulnerable to the effects of severe weather when roosting under exfoliating
bark during summer. For example, a maternity colony was displaced when strong winds
and hail produced by a thunderstorm stripped the bark from their cottonwood roost and the
bats were forced to move to another roost (USFWS 1999).

2.1.3.2. Suspected causes.

Microclimate effects. Changes in the microclimates of caves and mines may have
contributed more to the decline in population levels of the Indiana bat than previously
estimated (Tuttle, in litt. August 4, 1998). Entrances and internal passages essential to air
flow may become larger, smaller, or close altogether, with concomitant increases or
decreases in air flow. Blockage of entry points, even those too small to be recognized, can
be extremely important in hibernacula that require chimney-effect air flow to function. As
suggested by Richter et al. (1993) and Tuttle (in litt. August 4, 1998), changes in air flow
can elevate temperatures which can cause an increase in metabolic rate and a premature
exhaustion of fat reserves.

Hibernacula in the southern portions of the Indiana bat's range may be either near the warm
edge of the bat's hibernating tolerance or have relatively less stable temperatures.
Hibernacula in the North may have passages that become too cold. In the former case, bats
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may be forced to roost near entrances or floors to find low enough temperatures, thus
increasing their vulnerability to freezing or predation. In the North, bats must be able to
escape particularly cold temperatures. In both cases, modifications that obstruct air flow or
bat movement could adversely impact the species (USFWS 1999).

Land use practices. The Indiana bats' maternity range has changed dramatically since pre-
settlement times (Schroeder 1991; Giessman et al. 1986; MacCleery 1992; Nigh et al.
1992). Most of the forest in the upper Midwest has been fragmented, fire has been
suppressed, and native prairies have been converted to agricultural crops or to pasture and
hay meadows for livestock. Native species have been replaced with exotics in large
portions of the maternity range, and plant communities have become less diverse than
occurred prior to settlement. Additionally, numerous chemicals are applied to these
intensely- cropped areas. The changes in the landscape and the use of chemicals
(McFarland 1998) may have reduced the availability and abundance of the bats' insect
forage base.

In the eastern U. S., the area of land covered by forest has been increasing in recent years
(MacCleery 1992). Whether or not this is beneficial to the Indiana bat is unknown. The
age, composition, and size class distribution of the woodlands will have a bearing on their
suitability as roosting and foraging habitat for the species outside the winter hibernation
season.

Chemical contamination. Pesticides have been implicated in the declines of a number of
insectivorous bats in North America (Mohr 1972; Reidinger 1972, 1976; Clark and Prouty
1976; Clark et al. 1978; Geluso et al. 1976; Clark 1981). The effects of pesticides on
Indiana bats have yet to be studied. McFarland (1998) studied two sympatric species, the
little brown bat (Myotis lucifugus) and the northern long-eared bat (M. septentrionalis
keenii) as surrogates in northern Missouri and documented depressed levels of
acetylcholinesterase, suggesting that bats there may be exposed to sublethal levels of
organophosphate and/or carbamate insecticides applied to agricultural crops. McFarland
(1998) also demonstrated that bats in northern Missouri are exposed to significant amounts
of agricultural chemicals, especially those applied to corn. BHE Environmental, Inc.
(1999) collected tissue and guano samples from five species of bats at Fort Leonard Wood,
Missouri and documented the exposure of bats to p,p'-DDE, heptachlor epoxide, and
dieldrin.

2.2 Environmental Baseline

This section is an analysis of the effects of past and ongoing human and natural factors leading to
the current status of the species, its habitat, and ecosystem within the action area. The purpose is
to describe the current status of the species within the action area and those factors that have
contributed to this state.

Much of the UMRS corridor represents potential summer habitat for the Indiana bat. Due to their

migratory behavior, Indiana bats likely traverse or follow the Mississippi and Illinois River
corridors en route to their summer habitats and in returning to their hibernacula. In doing so,

-25-



they may stop and roost temporarily in suitable floodplain trees, or may select an area to spend
the summer in a maternity colony.

2.2.1 Status of the Species in the Action Area

In counties bordering the Mississippi River, bats have been collected at 24 sites between
Cairo, Illinois, and Canton, Missouri (river miles 0-340), including 7 hibernacula. However,
of these collections, only three females and three males have collected at two sites in the
Mississippi River floodplain in Pool 21 in 1990 and 1997 (USGS/USFWS 2000). In counties
bordering the Illinois River, bats have been collected at 13 sites, including 2 hibernacula,
between Jersey and LaSalle Counties (Illinois DNR Natural Heritage Database 1999).
However, only 1 site was located in the Illinois River floodplain where 1 specimen was
collected (USGS/USFWS 2000).

The current population status in the action area is difficult to assess primarily because of the
few collections that have been made. Based on hibernacula estimates, the species appears to
be relatively stable in Illinois (see Table 2-1) while it is declining in Missouri. How this trend
relates to the bat’s status in the action area is unknown.

2.2.2 Factors Affecting the Species
2.2.2.1 Impoundment and Water Level Regulation

The discussion regarding the effects of impoundment and water level regulation on
floodplain forest composition that is found in section 7.2.1.1.1 for the bald eagle is
applicable to the Indiana bat and is hereby incorporated by reference.

The 9-Foot Channel Navigation Project has contributed to hydrological changes of the river
floodplain and initially caused the conversion of some bottomland forest to aquatic and
wetland habitat. However, many acres of farmed lands were purchased as part of the
project and allowed to grow to forest. Were it not for the 9-Foot Channel Navigation
Project and acquisition of lands by the Federal Government, much of the remaining forest
would most likely have been cleared and would not exist today. Much of that remaining
bottomland forest is managed for natural resource benefits in the Rock Island and St. Louis
Corps District, and efforts are under way to maintain forest age class and diversity which
will directly benefit the bat through long term maintenance of suitable habitat. The St.
Louis District does not directly manage any of its forest lands; rather, the District exerts
ultimate management responsibility over forested lands managed by state and federal
agencies such as the Fish and Wildlife Service. The most important disturbance factor will
remain flooding for the foreseeable future and areas of floodplain that are frequently
inundated and have higher water tables will most likely continue to be comprised of water-
tolerant species suitable for Indiana bat use.

While it is obvious that impoundment has contributed to hydrological changes in the

floodplain of the project area and has affected forest composition, the magnitude of this
impact cannot be evaluated due to lack of historical data. In total, however, the 9-Foot

-26-



Channel Navigation Project has been beneficial to the bat.
2.2.2.2 Dredging and Disposal

Dredging and disposal may have affected Indiana bats in two ways: disturbance and habitat
alteration. Dredging occurs during the summer and fall months when bats may be present.
Dredged material disposal may have disturbed Indiana bats if they were roosting in trees
located at a disposal site. This could range from ‘bumping’ trees with heavy equipment
causing bats to abandon the roost, to actually removing trees prior to disposal causing
abandonment or, as a worst case, mortality. The magnitude of this impact cannot be
determined due to a lack of historical data. On the positive side, disposal among living
trees could have caused tree mortality, thus creating roosting habitat as the trees’ bark
becomes loose and exfoliates.

2.2.2.3 Clearing and Snagging

Removal of trees or other obstructions from the navigation channel may have affected
Indiana bats by removing roost trees along the shoreline. However, the magnitude of this
impact cannot be determined due to a lack of historical data.

2.2.2.4 Channel Structures and Revetment

Construction of channel control structures and revetment may have occurred in areas
utilized by Indiana bats for roosting if bank reshaping and tree removal was included. The
magnitude of these impacts cannot be determined due to a lack of historical data but, in
total, has been detrimental to the bat.

2.2.2.5 Tow Traffic - No Effect
2.2.2.6 Fleeting

Development of fleeting areas may have affected Indiana bats in two ways: (1) disturbance
or (2) loss of roost trees. Fleeting activities may have disturbed bats roosting in shoreline
trees if trees are ‘bumped’ by barges or heavy equipment. A study of the effects of barge
fleeting on bank erosion found that fleeting areas are of high risk for potential bank erosion
(USACE 1998) and a subsequent loss of potential roost trees. In addition, barges have
been tied off to shoreline trees in the past which may have resulted in their being pulled
down. The magnitude of these impacts cannot be determined due to a lack of historical
data.

2.2.2.7 Port Facilities
Terminal or port facilities have typically been constructed in urban or industrial areas,
usually within floodplain habitat. There is one Corps of Engineers port facility within the

range of the Indiana bat (LeClaire Service Base, 1A), and numerous private facilities. In
non-urban situations, it is possible that Indiana bat habitat has been destroyed or modified.
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The magnitude of these impacts cannot be determined due to a lack of historical data.
2.2.2.8 Exotic Species - not applicable
2.2.2.9 Contaminants

It is possible that insects upon which the species feeds contain environmental
contaminants. Meade (1995) describes contaminants in the Mississippi River in detail.
Contaminants in the system include heavy metals, pesticides, and synthetic organic
compounds with some specific areas known to have contaminated sediments. Mayflies
(Hexagenia spp.) are considered to be an appropriate species to assess ecosystem
contamination and have been studied to document substrate contamination by PCB’s,
mercury, and cadmium in reaches of the Upper Mississippi River (Steingraeber and Weiner
1995, Steingraeber et al. 1994, Beauvais et al. 1995). Bioaccumulation of these substances
could possibly have also affected the Indiana bat. There is no historical information
available by which to analyze the effects of project-related contamination on the Indiana
bat.

2.2.2.10 Recreation Related Indirect Effects

Development and use of recreational facilities such as campgrounds, boat launch facilities,
marinas, and beaches, may have impacted Indiana bats in two ways: 1) modification of
habitat and 2) disturbance. Habitat modification would include loss of trees which may
have been used by bats for roosting. Human activity in roost areas may have disturbed bats
resulting in abandonment. The magnitude of this impact cannot be evaluated due to a lack
of historical information.

2.2.2.11 Cabin Leases

Within the Rock Island District, there are 565 private recreational and residential leases
encompassing 465 acres. In the St. Louis District, there are approximately 350 recreational
cottage leases on 244 acres. Development and use of cabin lease sites may have impacted
Indiana bats through habitat modification or disturbance if bats were present. Habitat
modification would include loss of shoreline trees which may have been used by bats for
roosting. The magnitude of this impact cannot be evaluated due to a lack of historical
information.

2.2.2.12 General Plan Lands Management
The Corps has the responsibility and authority to manage the natural resources on fee title
lands. The goals of the Corps’ forest management in the project area are described in

section 1.2.3 of this document.

As with most habitat management projects, the prescribed forest management practices
may have caused temporary adverse impacts, but provided long-term benefits to the habitat
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(i.e., forest regeneration). All forest management prescriptions are evaluated for presence
of threatened or endangered species, or species of special concern and actions are taken to
avoid impacts to species. This includes designation of special management zones,
observance of seasonal restrictions and provision of buffers. Forest management practices
are carried out through close coordination with state and federal resource agencies
including the U.S. Fish and Wildlife Service. Forestry practices diversify the habitat and
strive to maintain size class diversity. Specific actions are described in the operating
management plan (OMP) and five year plan and environmental assessment prepared for
forestry, fish and wildlife management within the St. Paul and Rock Island Districts.
Forest management practices that maintain forest age class and diversity have contributed
to the conservation of the species through provision and maintenance of suitable habitat
into the future.

Management of General Plan lands by the U.S. Fish and Wildlife Service and state natural
resource agencies may have resulted in changes to Indiana bat habitat. Within the range of
the bat, these areas include the Illinois River Refuges, Mark Twain National Fish and
Wildlife Refuge, UMR National Wildlife & Fish Refuge, and various areas managed by
state agencies. Detailed descriptions of the Refuges are included in their respective refuge
Master Plans. In general, the management practices on General Plan lands that have
maintained forest age class and diversity have contributed to the conservation of Indiana
bat habitat. However, clearing of bottomland forest may have negatively impacted the bat.

The magnitude of this impacts cannot be evaluated due to a lack of historical information.
2.3 Effects of the Action

This section includes an analysis of the direct and indirect effects of the proposed action on the
species and its interrelated and interdependent activities.

2.3.1 Direct Effects
2.3.1.1 Operation of the 9-Foot Channel Project
2.3.1.1.1 Impoundment and Water Level Regulation

The long-term impact of impoundment upon the bottomland forest and species
composition is not yet fully understood. However, trees will continue to produce seeds
as they have in the past, so the reproductive potential of the bottomland species is
present as long as there are mature trees. As mentioned in Section 7.2.1, it appears that
much of the forest is aging and not regenerating in a smooth transition. If forests are
allowed to undergo natural succession, Indiana bat habitat could decline over the 50-
year life of the project. However, the St. Paul and Rock Island Corps Districts have
Operational Management Plans which incorporate forest management practices that will
benefit the bat. In addition, the Corps’ Conservation Measure for the Indiana bat
(section 1.3.1) wherein “forest management efforts within the range of the bat will be
carried out to establish and maintain forest species and size class diversity in order to
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ensure a long-term supply of potential Indiana bat roost trees”, will mitigate any
potential impacts of impoundment and water level regulation. Yin (1999) concluded
that the composition of the present day forest will be sustained over the next 50 years.

The general habitat needs of the Indiana bat include dead or dying trees greater than 9
inches dbh with exfoliating bark for roosting purposes. While impoundment and water
level regulation will continue to contribute to hydrological changes in the floodplain of
the project area which, in turn, will affect forest composition and extent, we see no
reason to believe that the availability of suitable roost trees will become a limiting factor
to the potential use of the action area by Indiana bats over the life of the project.
Therefore, impacts of impoundment and water level control will be offset and will not
rise to the level of harm; i.e. will not cause death or injury of individual bats or
significantly disrupt normal behavior patterns including breeding, feeding or sheltering.
The survival of the species will not be threatened in the action area.

2.3.1.2 Maintenance of the 9-Foot Channel Project
2.3.1.2.1 Dredging and Disposal

Channel dredging and disposal will continue over the life of the project and may affect
Indiana bats through disturbance of roosting bats. Both the St. Paul and Rock Island
Districts currently have dredged material placement coordination processes in place.
Prior to the discharge of any dredged material, representatives of the Corps and state and
federal resource agencies meet to determine the preferred placement site for the dredged
material. Consideration of endangered species impacts is a part of this process.
Potential impacts of dredged material placement can be minimized or avoided and, if
necessary, Tier Il Section 7 Consultation will be conducted. All dredged material in the
St. Louis District is disposed of in the water and does not affect bat habitat. Therefore,
while dredging and disposal may affect individual bats through disturbance, it will not
rise to the level of harm or harassment; i.e., will not cause death or injury of individual
bats or significantly disrupt normal behavior patterns including breeding, feeding or
sheltering. The survival of the species will not be threatened in the action area.

2.3.1.2.2 Clearing and Snagging

The majority of snagging presently occurs outside of the range of the Indiana bat. The
future need for snagging on these rivers is unknown. However, given appropriate
coordination with the Service in the Rock Island and St. Louis Corps Districts, any
potential impacts can be minimized or avoided. Therefore, any impacts are likely to be
negligible and it will not rise to the level of harm or harassment; i.e. will not cause death
or injury of individual bats or significantly disrupt normal behavior patterns including
breeding, feeding or sheltering. The survival of the species will not be threatened in the
action area.

2.3.1.2.3 Channel Structures/Revetment
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There is a potential to affect roosting or nursery trees if construction and maintenance of
channel structures and revetment involves bankline grading and removal of trees.
Current construction practices usually include placing stone from the river without the
need for terrestrial staging areas. In cases where shoreline modification is required, it is
usually minor, and the long-term effect is preservation of the shoreline and reduction in
erosion and tree loss. In instances where clearing may be required, surveys would be
conducted or clearing would occur outside the roosting season. However, we do not
expect that tree clearing would occur to the extent that roosting habitat would be
limited.

The planning and design of regulatory structures includes consideration of
environmental impacts and compliance with various regulations. The process varies
within each Corps district, but involves coordination with other agencies. The Rock
Island District has the Committee to Assess Regulatory Structures (CARS), which
consists of representatives from the engineering, operations, and environmental officer
and the U.S. Fish and Wildlife Service. In addition, a document produced by the St.
Louis District describes their environmental river engineering project in which
biologists and engineers cooperate to improve navigation and habitat diversity through
the use of river structures (USACE 1999). Given appropriate coordination, impacts to
the bat within its range can be avoided. Tier Il Section 7 Consultation will be conducted
where necessary. Therefore, any impacts due to construction and maintenance of
channel structures and revetment are likely to be negligible and will not rise to the level
of harm or harassment; i.e. will not cause death or injury of individual bats or
significantly disrupt normal behavior patterns including breeding, feeding or sheltering.
The survival of the species will not be threatened in the action area.

2.3.2 Indirect Effects
2.3.2.1 Navigation Related Indirect Effects
2.3.2.1.1 Tow Traffic - No effect
2.3.2.1.2 Fleeting

The future need for fleeting areas will likely increase as tow traffic increases over
the life of the project. However, potential impacts of development of fleeting areas
can be minimized or eliminated through appropriate coordination with the Service.
The State of lowa regulates barge-fleeting activities through their own regulations
and Illinois and Missouri regulate it through review of the Federal permitting
process (Section 404 of the Clean Water Act and Section 10 of the Rivers and
Harbors Act). Given appropriate coordination, potential impacts can be minimized
or avoided. Tier Il Section 7 Consultation will be conducted as necessary.
Therefore, fleeting impacts are likely to be negligible and will not rise to the level of
harm or harassment; i.e. will not cause death or injury of individual bats or
significantly disrupt normal behavior patterns including breeding, feeding or
sheltering. The survival of the species will not be threatened in the action area.
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2.3.2.1.3 Port Facilities

The future need for private port facilities is unknown although it will likely increase
as tow traffic increases. If construction requires removal of floodplain trees suitable
for Indiana bat roosting, it may adversely affect the species. However, construction
of terminals would be subject to floodplain regulations and environmental review.
Given appropriate coordination, potential impacts can be minimized or avoided.
Tier 1l Section 7 Consultation will be conducted as necessary. Therefore,
construction and operation of port facilities may affect individual bats through
disturbance or minor habitat alteration but will not rise to the level of harm or
harassment; i.e., will not cause death or injury of individual bats or significantly
disrupt normal behavior patterns including breeding, feeding or sheltering. The
survival of the species will not be threatened in the action area.

2.3.2.1.4 Exotic Species - Not applicable
2.3.2.1.5 Contaminants

Environmental contaminants from accidental spills could potentially affect the
Indiana bat. However, the probability of a traffic-related catastrophic spill is
considered low.

As discussed in Section 2.1.3 above, agricultural chemicals have been suggested in
several sources to be a potential cause of population declines in insectivorous bats.
Although it is true that the direct application of insecticides could affect the species,
this is not of concern here. Chemical use has changed and is continuing to change.
First generation insecticides such as DDT or chlordane are soluble in water and have
higher potential to remain attached to sediment particles, thus attributing to their
continued persistence (Goolsby and Pereira 1996). Presently, many agricultural
insecticides are water soluble and have half lives in the hours, thus making them less
likely to impact aquatic insects (USACE 1999). If they were to affect the Indiana
bat or other insectivorous bats, it would most likely be through decreasing the
abundance of their food source, not through direct toxic effects. Herbicides also
have been documented to be in high concentrations through the river, especially
from May through July. With longer half lives, they have higher potential to remain
attached to sediments; however, they are also generally less likely to have direct
toxic effects to animals.

Accidental spills of contaminants on the UMRS may affect the Indiana bat to a
minor extent by reducing its food supply. However, due to the low frequency of
spills on the UMRS, this impact is considered negligible and will not threaten the
survival of the species in the action area.

2.3.2.2 Recreation Related Indirect Effects

Considering current population trends, human use of, and demand for recreational
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facilities in the UMRS corridor will likely increase, which will increase the potential
for impact on the Indiana bat. Human activity at or near bat roost sites has the potential
to cause disturbance. Operation of Corps’ recreational facilities includes routine
maintenance, such as mowing, but there is no plan to expand or increase the number of
such facilities (USACE 1999). Due to the low number of documented roost sites in the
UMRS floodplain, any impacts from recreational use are considered negligible.

Development of private recreational facilities would be subject to floodplain
regulations and environmental review. Given appropriate coordination, potential
impacts can be avoided and Tier Il Section 7 consultation will be conducted as
necessary. Therefore, impacts from the construction of recreational facilities may
affect individual bats through disturbance but will not rise to the level of harm or
harassment; i.e., will not cause death or injury of individual bats or significantly disrupt
normal behavior patterns including breeding, feeding or sheltering. The survival of the
species will not be threatened in the action area.

2.3.3 Interrelated Effects
2.3.3.1 Timber Management - see 2.3.3.3 below
2.3.3.2 Cabin Leases

New leases are not being issued, but existing sites are maintained. If leased areas are
returned to the Corps, natural resource management prescriptions are implemented
which include closure or removal of the access road and conversion to natural habitat.
Maintenance actions taken by lessees are subject to review, and therefore impacts to the
Indiana bat would be considered at that time. However, this maintenance does not
include expansion or additional clearing of trees. Should future clearing be proposed, a
Tier Il Section 7 consultation may be required. Therefore impacts from continued
maintenance of cabin leases may affect individual bats through disturbance but will not
rise to the level of harm or harassment; i.e., will not cause death or injury of individual
bats or significantly disrupt normal behavior patterns including breeding, feeding or
sheltering. The survival of the species will not be threatened in the action area.

2.3.3.3 Management of General Plan Lands

Corps’ forest management goals were described in section 1.2.3 of this document. In
addition, the Corps’ has proposed a Conservation Measure for the Indiana bat (see
1.3.1 above) wherein “forest management efforts within the range of the bat will be
carried out to establish and maintain forest species and size class diversity in order to
ensure a long-term supply of potential Indiana bat roost trees.” Although forest
management practices may cause temporary adverse impacts, there will likely be long-
term benefits to the habitat. Prior to carrying out management actions, sites are
evaluated for presence of threatened or endangered species and other natural resources
of concern, and actions are taken to avoid impacts to these species. This includes
designating special management zones, observing seasonal restrictions, and providing
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buffers. Forest management is carried out through close coordination with State and
Federal resource agencies, including the U.S. Fish and Wildlife Service. Forestry
practices diversify the habitat and strive to maintain size class diversity. Specific
actions are described in the OMP, 5-year plan, and Environmental Assessment prepared
for forestry, fish and wildlife management within the Rock Island District (USACE
1992, USACE 1981). Forest management practices that maintain forest age class and
diversity contribute to the conservation of the species through providing and
maintaining suitable future habitat.

As described in Section 1.2.3, a great deal of land in the project area is managed by the
U.S. Fish and Wildlife Service and state natural resource agencies as fish and wildlife
refuges and recreational areas. Within the range of the Indiana bat, these include the
Illinois River National Wildlife and Fish Refuge, the Mark Twain National Wildlife
Refuge, the Upper Mississippi River National Wildlife and Fish Refuge, and various
areas managed by the states. At the present time, all Service Refuges in the action area
are preparing Comprehensive Conservation Plans (CCPs) which will address forest
land management. Forest management practices that maintain forest age class and
diversity contribute to the conservation of the species through providing and
maintaining suitable future habitat.

Therefore, any adverse impacts associated with General Plan Land management will
not rise to the level of harm or harassment; i.e. will not cause death or injury of
individual bats or significantly disrupt normal behavior patterns including breeding,
feeding or sheltering. The survival of the species will not be threatened in the action
area.

2.3.4 Interdependent Effects - None
2.3.5 Cumulative Effects

Cumulative effects include the effects of State, local or private actions that may occur in
the action area. Future Federal actions that are unrelated to the proposed action are not
considered in this section because they require separate consultation pursuant to section 7
of ESA.

The Service is unaware of any non-Federal actions that are reasonably certain to occur
which may affect the Indiana bat. However, most non-Federal actions in the floodplain of
the Illinois and Upper Mississippi Rivers will likely require Federal review under Section
404 of the Clean Water Act or Section 10 of the Rivers and Harbors Act. Given
appropriate environmental coordination, impacts to the Indiana bat can be avoided.
Therefore, any cumulative effects due to non-Federal actions are considered to be
negligible.

2.3.6 Summary of Effects

In summary, loss of habitat may result from continued impoundment and water level
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regulation of the UMRS but these losses will be offset by forest management practices
conducted by the Corps and other Federal and state resource agencies. Impacts from other
aspects of the operation and maintenance of the 9-Foot Navigation Project are considered
to be negligible and will not rise to the level of harm or harassment; i.e., will not cause
death or injury of individual bats or significantly disrupt normal behavior patterns
including breeding, feeding or sheltering. The survival of the species will not be
threatened in the action area.

2.4 Conclusion

After reviewing the current status of the Indiana bat, the environmental baseline for the action
area, the effects of the proposed action, and the cumulative effects, it is the Service's
biological opinion that the proposed action is not likely to jeopardize the continued existence
of the species.

Potential impacts will be negligible, offset by forest management prescriptions, or will be
avoided or minimized through appropriate environmental coordination. As any adverse
effects will be minimized, the long-term persistence of the Indiana bat within the action area
will not be threatened. Thus, the proposed action is also unlikely to appreciably reduce the
likelihood of survival and recovery of the species rangewide. No Critical Habitat has been
designated for the bat within the action area.

2.6 Incidental Take

Section 9 of the Act and Federal regulation pursuant to Section 4(d) of the Act prohibits the
take of endangered and threatened species without special exemption. Take is defined as to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage
in any such activity. Harm is further defined by the Service to include significant habitat
modification or degradation that results in death or injury to listed species by significantly
impairing essential behavioral patterns, including breeding, feeding, or sheltering. Harass is
defined by the Service as intentional or negligent actions that create the likelihood of injury
to listed species to such an extent as to significantly disrupt normal behavior patterns which
include, but are not limited to, breeding, feeding, and sheltering. Incidental take is defined as
take incidental to, and not the purpose of, the carrying out of an otherwise lawful activity.
Under the terms of Section 7(b)(4) and Section 7(0)(2), take incidental to and not an intended
part of the agency action is not considered prohibited taking under the Act, provided such
taking is in compliance with the terms and conditions of this Incidental Take Statement.

The measures described below are non-discretionary, and must be undertaken by the Corps
for the exemption in Section 7(0)(2) to apply. The Corps has a continuing duty to regulate
the activity covered by this incidental take statement. If the Corps fails to assume and
implement the terms and conditions, the protective coverage of Section 7(0)(2) may lapse. In
order to monitor the impact of incidental take, the Corps must report the progress of the
action and its impact on the species to the Service as specified in the incidental take statement
(50 CFR, 402.14(1)(3)).
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The Service does not anticipate that the proposed action will incidentally take any Indiana
bats.

2.7 Conservation Recommendations - None
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3.0 Decurrent false aster
3.1 Status of the Species

This section presents the biological or ecological information relevant to formulating the
biological opinion. Appropriate information on the species’ life history, its habitat and
distribution, and other data on factors necessary to its survival, is included to provide
background for analysis in later sections. This analysis documents the effects of all past
human and natural activities or events that have led to the current status of the species. This
information is presented in listing documents, the recovery plan (USFWS 1990), and the
Biological Assessment (USACE 1999).

The decurrent false aster (Boltonia decurrens) was listed as a threatened species by the
Service on November 14, 1988 (53 FR 45861). It is a floodplain species that occurs along a
250 miles section of the lower Illinois River and nearby parts of the UMR (Schwegman and
Nyboer 1985, USFWS 1990). B. decurrens is an early successional species that requires
either natural or human disturbance to create and maintain suitable habitat. Its natural habitat
is wet prairies, shallow marshes, and shores of open rivers, creeks, and lakes (Schwegman
and Nyboer 1985). In the past the annual flood/drought cycle of the Illinois River provided
the natural disturbance required by this species. Annual spring flooding created open, well lit
habitat and reduced competition by killing other less flood-tolerant, early successional
species. Field observations indicate that in "weedy" areas without disturbance, the species is
eliminated by competition within 3 to 5 years (USFWS 1990).

Smith et al. (1998) found that populations of B. decurrens increased in size at three sites
studied on the Illinois River following the flood of 1993, with the greatest increase occurring
at the two sites which had the most severe flooding. These results suggest that the removal of
competing species by flood waters may be an important factor in maintaining populations of
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B. decurrens in the floodplain. B. decurrens has high light requirements for growth and
achene germination (Smith et al. 1993, Smith et al. 1995), and shading from other vegetation
is thought to contribute to its decline in undisturbed areas.

B. decurrens exhibits a number of morphological adaptations for life on the floodplain.
Stoecker et al. (1995) found B. decurrens to be extremely tolerant when maintained under
conditions of root zone saturation. All plants in the flood treatment replicate survived to the
end of the study at 56 days. The formation of aerenchyma, a common plant adaptation to
flooding which allows diffusion of oxygen from aerial shoots to maintain root metabolism,
was extensive, increasing in adventitious roots from 26% of root cross-section area in non-
flooded plants to 49% in flooded plants (Stoecker et al. 1995). Achenes of B. decurrens are
morphologically structured for flotation and therefore presumably are adapted for dispersal
on river currents. Smith and Keevin (1998) found that germination was not significantly
reduced in achenes floated for 4 weeks, and 20% of achenes floated under conditions of
simulated wave action were still floating after 4 weeks. These data indicate that achenes
have the potential for long distance dispersal on water.

Smith and Keevin (1998) found that achenes of B. decurrens will not germinate in the dark.
Achenes, which were covered with as little as 0.2 in. of sediment, did not germinate;
therefore, if achenes are deposited by flood water and subsequently covered by a shallow
layer of sediment, it is unlikely they will germinate. Natural or human disturbance of the soil,
exposing the achenes to light, would be required for germination. Sediment type may also be
an important factor in achene germination and long-term survival of populations. B.
decurrens has been observed growing on a variety of soil types (Schwegman and Nyboer
1985, Smith 1991); however, laboratory studies (Smith et al. 1995) comparing achene
germination and growth on two soil types, silty clay (6.7% sand, 53.3% silt, and 40% clay)
and loamy sand (80% sand, 16.7% silt and 3.3% clay) indicate that germination and seedling
growth were significantly greater on sand than on clay. These laboratory results suggest that
the silt and clay sediment being deposited by flood events on the Illinois River (Lee and Stall
1976) is not ideal for germination and growth. Soil type may thus be important in
determining the distribution pattern of this species.

B. decurrens reproduces vegetatively and sexually. Vegetative production of one or more
basal rosettes occurs during the fall. Rosettes bolt the following spring; plants flower and set
achenes from late August to early October. Field monitoring by Schwegman and Nyboer
(1985) suggested prolific achene production. B. decurrens produces ca. 50,000 achenes per
individual, and, based on achene viability, an average plant is capable of producing ca.
40,000 seedlings under optimal conditions for germination (Smith and Keevin 1998). Fall
seedlings overwinter and bolt and flower the following spring and summer. Spring seedlings,
however, may either bolt and flower the same year or overwinter as small rosettes which bolt
and flower the following year (Smith 1991). In areas where seedling production is low or
nonexistent, B. decurrens populations can be maintained by basal rosette production. In fact,
few seedlings are found in established populations (Moss 1997, Smith 1991). Seedling
establishment is expected to be low due to the small achene size, the high light and
temperature requirements for germination, and specific soil texture and microtopography
requirements for germination and seedling growth (Baskin and Baskin 1988, Smith et al.
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1995),

Analysis of 19" century habitat data taken from herbarium sheets indicates that B. decurrens’
natural habitat was the shores of lakes and streams in the Illinois River floodplain and the
Mississippi River floodplain in the vicinity of its confluence with the Illinois River. It ranged
along a 250 mile stretch between LaSalle, Illinois and St. Louis, Missouri. A disjunct
population at Cape Girardeau, Missouri was reported in 1976, 120 miles downstream of St.
Louis (Schwegman and Nyboer 1985), but it has not been found since.

The present distribution of the aster is essentially unchanged. Determining a total population
for the species is difficult because individual populations may change dramatically from year
to year; some increasing, some decreasing, new ones appearing and old ones disappearing
depending on site conditions. Several notable popula